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Project Objectives

Objective MIS- 1

Å The project shall develop the hardware module and software package required to 

achieve a live network connection from a cube satellite in low earth orbit to a 

remote ground- based server using the Iridium Core 9523 satellite communication 

module

Objective MIS- 2

Å The project shall further develop and optimize the Tube Deployable Reentry Vehicle 

(TDRV), a three- stage reentry vehicle launched from an orbital payload at the Von 

Karman altitude
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TDRV 
Mechanical Design
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Review of Proposed Improvements

Replace rail-
mounted end cap 
with threaded end 
cap

Replace felt material 
with high strength
conductive nylon 
descent arrestor to 
improve GPS signal 
quality. Integrate FM 
APRS antenna into 
struts. Shorten struts 
to reduce drag

Introduce threaded 
nose cap with 
transparent lens

Replace 3- D printed 
body with machined 
tube; scale larger to 
allow more room for 
customization

Mount GPS and Iridium 
Antennas to end cap in 
addition to drop 
mechanism

Reconstruct interior 
to accept 
configurable 
electronics tray
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Descent Arrestor
Factor of Safety

- Pin and hard stop approximated as fixed cantilever end

- Maximum shear and moment calculated for respective stresses

- Factor of safety calculated from stresses and yield strength
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Descent Arrestor
Shear and Moment

Shear Diagram Moment Diagram
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Descent Arrestor
Bending Stress

Main Takeaways:

- Max Bending Stress
= 24079.98 psi

- Yield Strength = 35000 psi

- Factor of Safety = 1.45

- Bending is primary factor
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Descent Arrestor
Pin Double Shear Stress

Main Takeaways:

- Max Shear Stress
= 419.2 psi

- Yield Strength = 35000 psi

- Factor of Safety = 83.5

- Shear is minor factor
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Model Overview ˟ Nose Cone & 
Main Assembly
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Model Overview ˟ Body
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Model Overview ˟ Strut Ring
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Manufacturing Plan

ÅOrder 
ÅMain Body
ÅStrutt Ring
ÅStruts 

ÅNose Cone
ÅEndcap
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Design Validation Plan
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TDRV 
Electrical Design
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Block Diagram Version 2.0
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Component Research



L12-R Mirco Linear Actuator

Component Research Continued SCUBEE
DDR
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Current Schematic
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Timeline



SCUBEE
DDR

Validation Plan Overview

ÅPreliminary schematic is confirmed

ÅMost of components are selected

ÅOrdering links of selected components are 
confirmed
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Iridium 9523 
Development
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Block Diagram Version 2.0

ÅBoost converter now fed by TES battery 

ÅAddition of boost converter PMIC

Å Integration of data and logic power supply into one connector

ÅRemoved external reset, interface is now 3.3/5V configurable UART
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Revised Boost Converter 
Simulation Model

Å Increased Inductor from 22uH 

to 47uH to compensate for 

voltage increase

ÅSwapped from Tantalum to 

Tantalum- Polymer capacitors 

to reduce ESR and ripple

ÅReduced ESR allows for more 

capacitance

ÅModeled IO signals
Original Input Current 6.3A RMS

New Input Current 3.8A RMS

Original Output Ripple 0.15V

New Output Ripple 0.10V
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Revised Boost Converter 
Simulation Results

Battery Voltage Range Test:  6.8- 8VDC 

Capacitance Derating Test: 65% Derating

Worst- Case Scenario Test: Cold, Low- battery Satellite

Driver IC LT3959
Specification Minimum Nominal Maximum
Input Voltage 6.8 VDC 7.4VDC 8VDC
Output Voltage 27 VDC 30 VDC 32 VDC
Output Current 0 mA 900 mA 1000 mA

Simulation verifies design specifications will be met 
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Revised Boost Converter
Ideal Operation

ÅEnable goes high

ÅConverter energizes

ÅOutput capacitors charge

ÅPgoodgoes low when output 

voltage is within requirements

ÅTantalum- Polymer capacitors 

reduce output ripple under load

Enable Signal - Red

PgoodSignal

Load

Current

Output Voltage
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Carrier Board Schematic 
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Carrier Board Schematic
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Carrier Board Schematic
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Carrier Board Layout

PCB Bottom Layers

PCB Top Layers

Full PCB
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Carrier Board 2- D Renders

Full PCB: 150x70mm

#4 mounting holes 5mm from corners

RF via stitching along perimeter

136 components all rated for near- space

0605 standard package size

22 test points, 15 LEDs, 6 configuration jumpers
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Carrier Board 3- D Renders


